Influence of ouabain on the tracheal musculature of the dog.
The effects of ouabain on the smooth muscles of the airway were investigated in anesthetized, paralyzed and artificially ventilated mongrel dogs. Ouabain (30 micrograms/kg, i.v.) caused a constriction of the tracheal smooth muscle which was followed by bradycardia. When ouabain was infused at a rate of 2 micrograms/kg/min (i.v.), the tracheal constriction was induced by a total dose of 45.0 +/- 5.5 micrograms/kg, while the bradycardia appeared with a total dose of 54.4 +/- 6.1 micrograms/kg. The ouabain-induced tracheal constriction was inhibited by bilateral vagotomy. The tracheal constriction induced by i.a. infusion of 10 microM ouabain into the bilateral cranial thyroid arteries was inhibited by bilateral vagotomy, but it was not completely blocked. With bilateral vagotomy, the tracheal constriction induced by i.a. infusion of ouabain was unaffected by 3 microM hexamethonium, but it was significantly inhibited by 1 microM atropine. These results suggest that ouabain may induce tracheal constriction by a neurogenic action in addition to its action via the augmentation of the vagal reflex, and the neurogenic action of ouabain may be related, in large part, to the release of acetylcholine from the presynapses of vagus nerves in dogs.